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(57) [mm 
[ft 13 




(1) 



NH 2 



y/ky>yy^y ( Lys-gingipain ) ^*Stt£SI£-f 



(2) 



mm¥l 1-2 28 597 



O^-OH 



AMV (Lys-gingipain) <7)vStt£8(l5£-t£iSag. 
[ff;£Jf4] R#\ N« -^)VifiKyY^i/-tX^i/ 

[0001] 
[0002] 

■ i/~y : J)^)X (Porphyromonas gingival is) # J fi!iA 

mm®&$>M3Mftmffimz}5^x& i>nm%mm& 

Tfo&ZtffWbMzZixX^Z (J. Clin. Periodont 
ol., 15, 85-93, 1988; J. Clin. Periodontol . , 15, 3 
16-323, 1988; J. Dent. Res. , 63 , 441-451, 1984) . 
ifi^. -5-C0P. gingival istfm&.t&y°VTT—Vffitf 

\,^£> (Greiner D., Mayrand D. rBiology of the Specie 
s Porphyromonas gingival is, Edited by Shah H. N. , 




0) 



ivmx'hhmim 1 ^tmm^wt^^. 
mim3 ] -®& 

l<t2] 




(1) 



Mayrand D. and Genco R. J. , pp227-243, CRC Press, 
Boca Raton, Ann Arbor, London, Tokyo, 1993) . ZCD 

p. gingival istm^-ths&'s^mmmxhi v =j)v 

-W&MV (Lys-gingipain) (KGP) tffiJH^f- 

t^tbtlX^t (J.Biol. Chem., 269, 406-411, 199 

4) . 

[0003] ft* J: OS^WPSK^vgttfflgfflcO^ 

^wntmbtixa o , ^sbhs 55-2414 m& 
7- (n« -wuui*«iu^rt') 

- 4 -X f-)V9 v y y# h U 7y>-f^llk LT 
[0004 ] 

mmmmtxob-tmm] *wm. mmmfto 

rphyromonas gi ngi val i s lZ X -J X § I # £.1 § tl& Z b . 
P. gingivalisWttffi«fc^1-*j£#fcfi£e«4M» 
SORT'S) £ U^-^'yvV^V (Lys-gingipain) # 
^L/O^fcKfcBLT&Sflfc&WT. *%ty<7) 

izmfex-z imm^mwmt Lxm%mmit& 
mm-tzztizfo?,. 

[0005] 

immmmztzitxDm] mmm 
wafctss. TiE-at* ( i ) x-^m^r^wm 
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7~?v ymmfammTitmmmjmmvism m% i o o o 6 3 bp*> , 

*St3fett<0£j«gKT* I. i t t , [0007] 

O^OH 




(1) 



[0 0 08] (jW. R{i*;^xyydfi/ax{iN" 
-tf^tf^yy^-tx^i^jp-f. ) T-fSSix 

[ 0 0 0 9 ] ±IEHR* ( 1 ) *W 

WJrtA V (Lys-gingipain) <7)*Stt£l!l£f 'hWk 

[0010] — jR^i ( 1 ) fcfcVvCRtftf/M^yV* 
^ST*Sfl:^BUi. 5 5-24 14 7^&«tf) 

Porphyromonas gingivalis^/Sf^ L. &$ffl1filiZffl J 5--fh 
fififlt*WPH*T*6 U i^-^yS^-f y (Lys-ging 
ipain ) <OStt*!|*SW3&*oKSS«KSIST# Sutt 
OUT l±£ < *D f> ilT U& V \ 
[00 11] 

[^^mtwjgjB] #»Hj§tf>Hft5j; ( i ) -casiti 
it^m^mt. mzmizzti-f. m&mzmmztim 

iStfWfktih. ZftWtto&b LTtt, mum®. 

y®. 3cA«8. mm. h u p-n^x 
o^op 2 



yx/i^* yg?. y? yS?^<7)*« fc coWfim 

[0012] *miit^xitz<n&it&mmztt$kz 
tLhmmm<mx'ib x t ± v > . 

[0013] *3BHfe^£»j£-$-*7c:yi8liL- 

[ooi4] *me>m u>fc**ii. < 1 ) 
icav vc r*»n « - a /Ptfx y V4p v - 1 x f - y^at- 

[00 15] it. U i/>-yy j^VnM y (Lys-gingip 
ain) OvS14PJ5gfflS^i:LT«-^ ( 1 ) IZti^X 

[0016] *»7f HflBft^v U ygSW# 
{ l ) tt. Mitf»:<oRlKig^^*ffiT«ii1-5it 

[00 17] 
Hfc4] 
O^OH 




[0 0 18] 

[00 19] 
[ft 5] 
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[00 20] P«J4**Xtt-Y5^y*-;W6<0 
[002 1] P I% P 2 , PtZ'TjkZtl&mmklX 

p-y h*v;$/P#^yy*^a s hUf- 
/Hf#lftt ft . p 2 *i ft >-/i^d 
RM^l/Hi, ^r^-h'^jS<o^»T'ji^fflv^itft 

*tf 4>*Lft. p 4 -C'^§ixft^ syy-;p»o«a*t 

[0022] ( 2 ) ?&3*lftfilK&j$&Jt£a 

SfrtfffifcJ: 9 . Pi. P 2 . P,taiWCII*f*k 
Hfc* ( 1 ) T^$flft*^t^j3&s#tiXft. RJE 

4£+&ftWiM§«T\ ftiBTilMII-ftikKio-Cll 

•C#ft. Kfcl/CU:. {UtfffiUL WBt&HUl. hU 

[0023] JJERJElSSTflBflfc LTfflV^ftft- 
*feU 2 ) T"*^S^ft«ii^K»(i^Tf-K^fi!cc7) 

m-cMmm^ti&ffis, mm r (a) b*&a: 

£<(MS»&»Sl, ^W^SO-ft^IV, 207- 
4(XK-^\ 1977*. (ft) JKJMfcmAJ&ffj (cgBtt 
O^rffitciOfBtSitft. W£tf7-7$y-4-.*f- 
'J yt n« -Kyisjv** wm 

to^s-frftt. 7 - (n« -^/p^yy^v—N = 
-«a <P|) yyao 7$y-4-y^yvyy# 

yyjfvTiye^ftfc^ &ft^tei§£KJETi# 

BtrBfflfiON" -^-K^yy^r^TSy^Wfti:* 
-^•tft £ t lz£ 9 ffia*>HR« ( 2 ) T-ft-t^ftftffifl 

[0024] ±ie*ffitcct vn^tittrntesm 
( i ) s^t^ii. mgA. xs. #@*7^^d 
v h y 5 7 -f -»«si«^)»it?gw: <t vmMfmm 

[0025]>TC0J:3{C LTft'oilJt^Bgco^rf - H 



■f&tflVy A DtfX • i/Vi/WX (Porphyromonas 
gingival is ) ifiMSct ft56«#JBS8&.ys-gingipai 

os®sfc:-ffl^rft7tft^3bttc7)^»«t ixnm 

[0026] 

[HM01J] ixrizmm, mmmmtmrnzmfx* 
ftm-mtmizmwth. 

[0027] 1 

7- (N« -*/Kf<my- N« -t-yh^f^ 

n« -#/i/#xyy*^-N« -t-/h^f^M- 

^-L 3. 26g(8. 6mmol) tMJX 
j-)l>7$>l. 2ml (8. 6mmo l ) tf)DMF2 0 

mlllt, -2 Or 3 0rT-f y/f/^nn* 

;M-M. 12ml (8. 6mmo 1 ) &Jd£. 10 

0g (5. 7mmo 1 ) ODMF 1 0m 1 ffMSrJDX, 
*$T1 . SUffiBfUff Ufc. S8*2m 1 £Jd££{E£ 

HJW:. »Rxf-;WI£ 1 NJSK*. ^WHS*. 5% 
«H**7HJ ttftl*tt*?Ha3fe»U fti* 

ybu^AtnaiLJt. a«t*ff*L. $*s£i^y 

A : 7-fe h y = 1 0 : 1 (v/v ) TISajflL yno* 
/ki. : xyy-;P=2 0 : 1 (v/v) T'^{±! ) tC«fc 0 
mmUz. x-r^-n-^-9-yj;0^bL, UK 
06g(lR$3 4. 4%) ffcfc. ftttfcT 

[0028] lUS : 127-1 2 9*C. 

[0029] 'H-NMR (CDC 1 3 ) S : 9.08 (1H, 
s), 7.66 (1H, s). 7.48-7.35 (7H,m), 6.17 (1H, s), 
5.73 (1H, brs), 5.13 (2H. s), 4.69 (1H, brt). 4.33 

(1H, brs), 3.16-3.07 (2H, m), 2.40 (3H, s), 2.03- 
1.94 (1H, m), 1.80-1.68 (1H, m), 1.55-1.42 (13H, 
m). 

[0030] I R (KBr)cr 1 : 3327, 2977 , 2936, 
1695, 1619, 1584, 1526, 1455, 1415, 1393, 1368, 13 
30, 1308, 1270, 1252, 1224, 1173, 1069. 

[003 1] ##«2 

7- (n« -#/M* / *yy*i'-r-t-y?-/i'-L- 

yyl-^S;l^-N £ -t-7b* l/i])Vifs-)V -L-!Jy 

#»WlT»fc«^*9 0 0mg (1. 67mmo 
1), 1 0%^7y'7A*-^2 0 0mg, f^S3 
X?/-Jl50m \<7)m&te*3. 5kg/c 

'Jyi87^1 (1. 7mmol )iODMF2mlM 



(5) 
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£N« -*MXyy^y - r - 1 - /f L-^P 
?5yi540mg (1. 6mmo 1 ) s 
i/KyYh ) )7V*-)Wkm%2 3 0mz (1. 7mmo 
1 ) . l-x^-3- (3-^^73y7 e nt° 
/!/) fuVftl/A 3 FigffiiS3 26mg ( 1 . 7mmo 
1 ) «DMF8m iaf«(a!k»T. »TU SiBTl 2 
BMfflttfLfc. TO*, Rffi»t:«s»ft*a*SjDi»K 
xf-7Hfc{BLfc. i«x?7WI*5%?x>«*. ttftl 

nntf/l/A:x?y-yU=48 : 1 ( v/v ) TiWtii) 

g (JR*7 5. 5%) f*fc. attfcTTEfc**. 

[00 3 2] It£: 7 9-8 3°C. 

[00333 1 H-NMR(CDC1 3 ) S : 9.16 (1H, 
s), 7.73 (1H, s), 7.54-7.52 (lH.m), 7.46 (1H, d, J 
=8.5Hz), 7.31-7.30 (5H, m) , 6.98 (1H, brs), 6.23 
(lH.brs), 6.16 (1H, s), 5.13 (2H, s), 4.72 (1H, br 
s), 4.57-4.52 (1H, m), 4.25-4.21 (1H, n), 3.10 (2 

H, brs), 2.50-2.42 (2H, m) , 2.39 (3H, s), 2.19-2.1 
1 (1H, m), 2.03-1.99 (2H, m) , 1.70-1.67 (1H, ra), 

I. 50-1.38 (22H F m)o 

[0034] I R ( K B r ) cnr * : 3322 , 2978, 1703, 
1620, 1584, 1527, 1455, 1416, 1393, 1368, 1328, 13 
06, 1253, 1226, 1159. 

[0 0 3 5] ##^J3 

7- (N« -#/Uv1^yy^-N im - MJ*/P-L- 

t - y v^isfDiX-jv- l - y 

##«2T1#^ffi^4 5 0mg (0. 623mmo 
1), 1 0%^7 ^ 1 6 0 m g , »i 3 
*9J-)VA 0m 1 C7)il3*£3. 5kg/c 

F*U SHE*9*Lfc. #fetL/i8HEODMF2ml 
?$$£N« -^;^Xyy'^ y - Ni« - b 'J f L - 
t^fy>397mg (0. 75mmolK 1-tF 
h ij T /-;Mc«KHB 101mg(0. 7 5 
mmol). l-Xf/^-3- 

DbVI/) #/M?>M $ FigKJg 143mg (0. 75m 
mo 1 ) (7)DMF 4 m 1 jgffifc*}^T. fiTFU giBT* 

1 2WBHBf ufc* mm. %mmz$m&&*zmt 

BtKx^ttajLfc. BHj?x^JBSr5%^xyK* s 
U MJy'J*^7A;u7h/77>f- (SUB 

^DPtf/PA :X?y-/W=5 5 : 1 ( v/v) 
460mg (JR*6 7. 1%) *»fc. WttTKt* 



to 

[0 0 36 J Hu£: 1 0 5-1 0 8°C o 

[0037] 1 H-NMR(CDC1 3 ) S : 9.04 (1H, 
brd), 8.84 (1H, s), 8.41 (1H, s), 7.86 (1H, s), 7. 
62 (1H, d, J=8.3Hz), 7.35-7.19 (16H, m), 6.91-6.89 

(6H, m), 6.58 (1H, s), 6.15 (1H, s), 6.00 (1H, br 
s), 5.11 (1H, d, J=12.4Hz), 5.04 (1H, d, J=12.4H 
z), 4.71-4.59 (2H. m), 4.40 (1H. m), 4.29-4.26 (1 
H, m), 3.12-3.04 (4H, m), 2.53-2.46 (2H, n), 2.28 
(3H, s), 2.28-2.12 (3H, in), 1.64-1.37 (23H, m). 

[0038] I R ( K B r ) cm" 1 : 3327, 1711, 1619, 
1579, 1522, 1448, 1413, 1392, 1368, 1328, 1251, 11 
56, 751, 702 o 

[0039] m&m i 

7- (N« -Xfrtf* yv*^ is- L 5/1/— l- 

##0IJ2Tt#Jt«l^3 14mg (0. 4 3mmo 
1), 3ml. Hj7;M-p»#5m 1 

^M^£*#T1 54h SSI . 5WIUCo R 

SO. 5Nig»fc*lBU MC I WKHS^mtS, 
CHP-20 (7 5-150//) ) »i:LW7A 
?D7h/77^ (SEffiSffi; 40%7-feh-MJ/U 

UKtO. 5N«R*Jd£^HSU SE^%2 
20mg (J|»8 4. 0%) fcftfc. tttt£TIB(^ 

[0040] a* : 1 52-1 5 6*C (4MW) . 
[004 1] Jrtffi^K: [ a ] 25 D = - 4 4 . 3 6 • (c 
=0.523, MeOH) . 

[0042] 1 H-NMR(CD 3 OD) d : 7.85 (1H, 
s), 7.65 (1H, d, J=8Hz),7.56 (1H, d, J=8Hz), 7.35- 
7.24 (5H, m), 6.21 (1H, s), 5.13 (1H, d, J=12.4H 
z), 5.08 (1H, d, J=12.4Hz), 4.55-4.51 (1H. ra) , 4.1 

6- 4.12 (1H, m), 2.95-2.91 (2H, m), 2.43 (3H, s), 
2.35-2.29 (2H, n), 2.11-1.98 (3H, m), 1.86-1.79 (1 
H, in), 1.76-1.62 (2H, m) , 1.59-1.45 (2H, n) 0 

[ 0 0 4 3 ] I R ( K B r ) cnr 1 : 3427 , 3306 , 3069, 
2948, 1701, 1665, 1619, 1581, 1529, 1454, 1394, 13 
71, 1329, 1309, 1266, 1233, 

[0044] %tW\2 

7- (N« Wy/* y- L-h^f y/P- L- 

##M3tftfc«^*3 10mg (0. 28mmo 
lK7xy-/P0. 32ml, hU7;^o|HR6m 
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0. SNSBKdgjBU MC {EMi&PtiM. C 
HP- 2 0 (75-1 50^) ) »tU^7A^ 

v-?hy?y<- (msm&; 25%t*zy-yv)vx' 

H(C0. 5N^£ft£*imtU mUt-SVn 1 7 7 
mg (JR*8 1.0%) fttt^TIE^-T. 

[ 0 0 4 5 ] : 1 6 6 - 1 6 9*C . 

[ 0 0 4 6 3 JttSE3tK : [«] !6 D =-49.60- (c 
= 1.004, MeOH) . 

[0047] 1 H-NMR(CD 3 OD) 8 : 7.93 (1H, 
s), 7.65-7.586H, m), 7.30-7.25(5H, ■), 6.91 (1H, 
s), 6.21 (1H, d, J=1.2Hz), 5.08 (1H, d, J=12.4Hz), 

5.04 (1H, d, J=12.4Hz), 4.52-4.48 (1H, ■), 4.35- 
4.26 (2H, m), 3.15-3.01 (1H, m), 2.94-2.90 (2H, 
■), 2.43 (3H, s), 2.38-2.26 (2H, m). 2.14-2.02 (3 
H, n), 1.89-1.81 (1H, m), 1.74-1.46 (4H, n). 

[0048] I R (KB r ) cor 1 : 3401, 3285, 3089, 
2958, 1700, 1659, 1619, 1577, 1558, 1530, 1454, 14 
40, 1394, 1371, 1328, 1309, 1268. 1233. 

[0049] WUlM 

[0050] MMM 1 D : J)V- *JWfM v&tth 
Vi/fr-isy&Uyttlfflfc. LlP^cO^fft [K.Okamot 

m 



Boc-Val-Leu-Lys-MCA 
it&fa 1 (Z-Glu-Lys-MCA) 
lt&fo 2 (Z-JIis-Glu-Lys-MCA) 



[00 54] HI tfeftSfE-fJi. <X^i>(02r^-r. B 
oc : t-7Y*i<t])V#-)Vm. Va 1 :A'iJy, L 
e u : i^y, Ly s : U i/V ^ Glu: yiV? 5 V 
I, His: hXfy>, MCA: 7-75^-4 

W^ijy, z : tf/M^yy^S. 
[0055] JJE* 1 J: 0 , 4 <ffc£ 

ft 1 AWbMH 2(4. AftMH^HlT* S Boc-Val -Leu-Ly 
s-MCAtit^. 'J vVl/- Wl/lM >\,Ztt l> 1 0- 1 0 

ttftybfrX'lbh. 

[ 0 0 5 6 3 PUS. Ii)*^^rffi (The Journal 

of Biological Chemistry. 269, 21371-21378 (199 

4) ) izm^xwfeuz*%.mt-&®ix'hzi*j$.mcr> 

tf)V7 lU^X ■ i/yi?JV)X (P.gingivalis) COM 



o.K. Yamamoto, et al .J. Biochem. 120, 398-406 (199 
6) ] tCj; OPorphyromonas gingival is 3&lCOi%^&$& 
com X 0 Wm&xfz t W Lfc . j9rS<0B3lHSa[ 
£pH7. 5tC|®$^/t5mM>-X7 : --f V 2 

1 0mM<7)3-K»K2:^fcK^h U^AMS 

arcpHstusEU soc^it^. aatLfc7-r 

$/-4-^^?vyySr^3t^iKfH:ffli,\ » 
5380n m"CHiStfc4 6 0 n mC0^3fe«*cO^* 

Htfflv^RJGlKvtrJttatfc. [S] , 

bvfrt, [S] 0/20 ~ [S] 0 rD-xh$rffv\ K B ffi£ 

[0051] K.ji«fc*^v wHoaus*«»4>n* 

[0 052] K c , t J±^-y*-A*-Jft-eftiJ. 

fb*d»** ITfcO. K e . t iiV/[E],,t»$*i*. 

astoBs k w&commt comzmmuzmmm.T 
tz&itarmcD%.mm%&mm 1 

[0053] 

[*i ] 

i 

Km (/iM ) | Kcat/Km(S-'/BH) 

_6IL7 1. 98x10- 

11. 1 2. 23X10- S 

23.3 1. 19x10-' 

(T)V?- : Jy : J>U y (Arg-gingipain) ) iZk&jfr 

[0 0 57] A. J. Barret t t>COU& 

(Biochemical Journal. 201, 189-198(1982)) (Cfto 

xw% LttWMtizmxh & ^ftzmmcD?} f/y^B 
MfLiztttitimttmsmm^cox'bK). *m 

ik&MX'hlsms&li.V Viv-vyisJM ylzftTi 

[0058] 

ummz^Lx^i^y < o^tx ■ isyssm 

X (P. gingivalis) jMS£U #JS#ifc»5--tSSe 

mmmmx'hhv yfr-w&M yom&mm 



Kcat (S") 
1.32xl0 -! 
2.47X10" 
2. 78x10"' 
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(57) Abstract 

Technical problem Offer a specific and new molecular entity useful as a synthetic substrate of the 
fluorescence which can be measured to high sensitivity etc. for the activity of the RDIRU-JINJI pineapple 
which is a proteolytic enzyme. 
Means for Solution General formula ** 1 



(-- R shows a carbobenzoxy group or an Nalpha-carbobenzoxy-histidyl radical among a formula.) — reagent 
which measures the activity of the RDIRU-JINJI pineapple (Lys-gingipain) which contains the peptide 
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permutation coumarin derivative of the above-mentioned general formula (1), or its salt in the peptide 
permutation coumarin derivative expressed or its salt, and a list. 



Claim(s) 
Claim 1 General formula ** 1 




(-- R shows a carbobenzoxy group or an Nalpha-carbobenzoxy-histidyl radical among a formula.) — the 
peptide permutation coumarin derivative expressed or its salt. 

Claim 2 The compound according to claim 1 whose R is an Nalpha-carbobenzoxy-histidyl radical, or its salt. 
Claim 3 General formula ** 2 




(-- R shows a carbobenzoxy group or an Nalpha-carbobenzoxy-histidyl radical among a formula.) - reagent 
which measures the activity of the RIJIRU-JINJI pineapple (Lys-gingipain) containing the peptide permutation 
coumarin derivative expressed or its salt. 

Claim 4 The reagent according to claim 3 whose R is an Nalpha-carbobenzoxy-histidyl radical. 



Detailed Description of the Invention 
0001 

Field of the Invention This invention relates to a new peptide permutation coumarin derivative useful as a 

fluorescence substrate for proteolytic enzyme activity measurement etc. 

0002 

Description of the Prior Art Much gum disease is considered to be a kind of infectious disease caused by 
the resident microorganism of a **** part. It is shown clearly that Porphyromonas gingivalis (Porphyromonas 
gingivalis) of a gram-negative anaerobiosis Bacillus is the most important cause-of-a-disease bacillus in adult 
nature periodontitis or rapid progressive periodontitis also especially in it (J. Clin. Periodontal., 15, 85-93, 
1988;J.CIin.Periodontol., 15, 316-323, 1988;J.Dent.Res., 63, 441-451, 1984). The protease group which the 
P.gingivalis produces in recent years The function, Namely, disassembling the serum proteins which 
participate in periodontium components and biophylaxis systems including a collagen is known. It is shown 
clearly that it is deeply related to virulence (). Greiner D., Mayrand D.:Biology of the Species 
Porphyromonas gingivalis, Edited by Shah H.N., Mayrand D.and Genco R.J., pp 227-243, CRC Press, Boca 
Raton, Ann Arbor, London, Tokyo, 1993. It is known that high resolution is shown in giant-molecule kininogen 
or a fibrinogen, and the RIJIRU-JINJI pineapple (Lys-gingipain) (KGP) which is the proteolytic enzyme which 
this P.gingivalis produces is also considered to participate in the manifestation of periodontitis, or destruction 
of the periodontium (J. Biol.Chem., 269, 406-411, 1994). 

0003 The substrate of the fluorescence for various enzyme inhibition activity measurement is known from 
before, and it is 7 in JP,55-24147,A. -(Nalpha-permutation or non-permuted RIJIRU)- The amino-4-methyl 
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coumarin is indicated as synthetic substrates, such as a trypsin. However, this invention compound is not 

specifically indicated by this official report. 

0004 

Problem(s) to be Solved by the Invention This invention was made paying attention to that gum disease 
is caused by Porphyromonas gingivalis and the RDIRU-JINJI pineapple (Lys-gingipain) which is a proteolytic 
enzyme having contributed to the component which participates in the gum disease of P.gingivalis, and the 
purpose of this invention is about the activity of this proteolytic enzyme to offer a specific and new molecular 
entity useful as a synthetic substrate of the fluorescence which can be measured to high sensitivity etc. 
0005 

Means for Solving the Problem this invention person completed this invention for it being the synthetic 
substrate of the fluorescence which is simple as for the peptide permutation coumarin derivative expressed 
with the following general formula (1), and can measure the activity of a specific enzyme to high sensitivity 
based on a header and this, as a result of repeating research wholeheartedly. 
0006 That is, this invention is a general formula 0007. 
Formula 3 



0008 (— R shows a carbobenzoxy group or an Nalpha-carbobenzoxy-histidyl radical among a formula.) the 
peptide permutation coumarin derivative expressed or its salt is started. 

0009 Moreover, this invention relates also to the reagent which measures the activity of the RDIRU-JINJI 
pineapple (Lys-gingipain) containing the peptide permutation coumarin derivative of the above-mentioned 
general formula (1), or its salt. 

0010 Although the compound whose R is a carbobenzoxy group is formally included by the claim of JP,55- 
24147,A in a general formula (1), it is not concretely indicated by the example, but Porphyromonas gingivalis 
which moreover resides in the oral cavity produces, and the activity of the RDIRU-JINJI pineapple (Lys- 
gingipain) which is the proteolytic enzyme which participates in gum disease is not known at all about the 
ability to measure specific and to high sensitivity. 

0011 

Embodiment of the Invention Especially the salt of the compound expressed with the general formula (1) 
of this invention is not limited, but the acid addition salt and/or base salt on which the acid or the basic 
compound permitted pharmacologically was made to act are mentioned. As this acid addition salt, a salt with 
organic acids, such as a salt with inorganic acids, such as a hydrochloric acid, a sulfuric acid, a phosphoric 
acid, and a hydrobromic acid, oxalic acid, a maleic acid, boletic acid, a malic acid, a tartaric acid, a citric acid, 
a benzoic acid, an acetic acid, trifluoroacetic acid, p-toluenesulfonic acid, and methansulfonic acid, can be 
illustrated, for example. As a base salt, a salt with amines, such as a salt with alkali metal, such as sodium, a 
potassium, magnesium, and calcium, and an alkaline earth metal, ammonia, monomethylamine, 
dimethylamine, a piperidine, cyclohexylamine, and triethylamine, can be illustrated, for example. 

0012 this invention compound or its salt may be the form of the solvate represented by the hydrate. 

0013 Although the amino acid which constitutes this invention compound may be any of L-object and D- 
object, lysine residue has desirable L-object. 

0014 The desirable compound of this invention is a compound whose R is an Nalpha-carbobenzoxy-histidyl 
radical in a general formula (1). 

0015 Moreover, the reagent which contains the compound whose R is an Nalpha-carbobenzoxy-histidyl 
radical in a general formula (1) as a reagent for activity measurement of a RDIRU-JINJI pineapple (Lys- 
gingipain) is desirable. 

0016 The peptide permutation coumarin derivative (1) of this invention can be manufactured by the approach 
of the following reaction process type. 

0017 

Formula 4 
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0018 (PI shows the protective group of the amino group among a formula, P2 shows the protective group of 
a carboxyl group, and P3 is a carbobenzoxy group or a general formula 0019.) 
Formula 5 



0020 (— P4 shows the protective group of hydrogen or an imidazole group among a formula.) — it is shown. . 

0021 If removed by reaction condition whose carbobenzoxy group is stable as a protective group shown by 
PI, P2, and P4, as a protective group of the amino group which especially a limit does not have, for example, 
is shown by PI, a t-butoxycarbonyl group, p-methoxy carbobenzoxy group, a trityl radical, etc. will be 
mentioned. As a protective group of the carboxyl group shown by P2, the protective group usually used in the 
field of peptide synthesis, for example, an ester derivative etc., is mentioned, and t-butyl ester, benzhydryl 
ester, etc. are mentioned preferably. As a protective group of the imidazole group shown by P4, a t- 
butoxycarbonyl group, p-methoxy carbobenzoxy group, a trityl radical, etc. are mentioned. 

0022 In the protection composition substrate expressed with a general formula (2), by the suitable approach, 
if PI, P2, and P4 are removed alternatively, this invention compound expressed with a general formula (1) will 
be obtained. If the conditions of a reaction are reaction conditions whose benzyloxycarbonyl radical is stable, 
there is especially no limit, for example, it is the inside of an inert solvent, or a non-solvent, and can be 
carried out by processing by the dilute acid. If it does not participate in a reaction as a solvent, there is 
especially no limit, for example, it can illustrate chloroform, dichloromethane, dioxane, a tetrahydrofuran, etc. 
As an acid, organic acids, such as mineral acids, such as a hydrochloric acid and a sulfuric acid, trifluoroacetic 
acid, and Para toluenesulfonic acid, can be illustrated, for example. Moreover, an anisole, thioanisole, etc. 
may be added in order to promote a reaction. 

0023 The protection composition substrate expressed with the general formula (2) used as a raw material by 
the above-mentioned reaction process formula is manufactured by approaches given in "the edited by 
Japanese Biochemical Society, the biochemistry experiment lecture 1, the proteinic chemistry IV, 207 - 400 
pages, 1977, and Tokyo Kagaku Dojin Issue", such as an approach usually used in the field of peptide 
synthesis. For example, if condensation of the Nalpha-benzyloxycarbonyl lysine derivative is carried out to a 
7-amino-4-methyl coumarin under existence of condensing agents, such as isobutyl chloro formate, a 7- 
(Nalpha-carbobenzoxy-Nepsilon-protection (PI) RIJIRU) amino-4-methyi coumarin will be obtained. 
Deprotection of the Nalpha-protective group of the obtained compound is alternatively carried out by catalytic 
reduction etc., deprotection of the Nalpha-protective group of the compound again obtained by the desired 
Nalpha-carbobenzoxy amino acid derivative, condensation, or the condensation reaction is carried out still 
more nearly alternatively, and the protection composition substrate which can be expressed with a desired 
general formula (2) is manufactured by condensing with a desired Nalpha-carbobenzoxy amino acid derivative 
again. 

0024 With the usual separation means, such as recrystallization, distillation, and various column 
chromatographies, it can isolate and refine and this invention compound (1) and each compound which are 
obtained by the above-mentioned approach can be used. 

0025 Thus, since proteolytic enzyme Lys-gingipain which Porphyromonas gingivalis (Porphyromonas 
gingivalis) which exists all over the inside of the oral cavity produces hydrolyzes, the peptide permutation 
coumarin derivative (1) of obtained this invention or its salt is useful considering the activity of this enzyme as 
specific and a synthetic substrate of the fluorescence for measuring to high sensitivity. 

0026 

Example The example of reference, an example, and the example of a trial are given to below, and this 
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invention is further explained to a detail. 

0027 Example of reference 17- (Nalpha-carbobenzoxy-N epsilon-t-butoxycarbonyl-L-RIJIRU) Synthetic Nalpha 
of an amino-4-methyl coumarin - Carbobenzoxy-IM epsilon-t-butoxycarbonyl-L-lysine 3.26g (8.6mmol) and 
triethylamine 1.2ml Isobutyl chloro formate 1.12ml (8.6mmol) is added to the DMF20ml solution of (8.6mmol) 
at -20 degrees C - -30 degrees C. After agitating for 10 minutes, the 7-amino-4-methyl coumarin l.Og 
(5.7mmol) DMFlOml solution was added, and it agitated under ice-cooling for 1.5 hours. After adding 2ml of 
purified water and stopping a reaction, saturation brine was added to reaction mixture and the ethyl-acetate 
extract was carried out. Sequential washing of the ethyl acetate layer was carried out with 1-N hydrochloric- 
acid water, saturation brine, 5% sodium-hydrogencarbonate water, and saturation brine, and it dried with the 
sodium sulfate. The solvent was distilled off and the silica gel column chromatography (expansion solvent; 
chloroform : acetone = 10:1 (v/v) after elution, chloroform : ethanol = 20:1 (v/v) elution) refined residue. It 
crystallized from the ether-n-hexane and 1.06g (34.4% of yield) of mark compounds was obtained. Physical 
properties are shown below. 

0028 Melting point: 127 to 129 degree C. 

0029 1 H-NMR (CDCI3) delta:9.08 (1H, s) and 7.66 (1H, s), 7.48-7.35 (7H, m) and 6.17 (1H, s), 5.73 (1H, 
brs), 5.13 (2H, s), and 4.69 (1H, brt), 4.33 (1H, brs), 3.16-3.07 (2H, m), 2.40 (3H, s), 2.03-1.94 (1H, m), 
1.80-1.68 (1H, m), and 1.55-1.42 (13H, m). 

0030 IR(KBr) cm-l:3327, 2977, 2936, 1695, 1619, 1584, 1526, 1455, 1415, 1393, 1368, 1330, 1308, 1270, 
1252, 1224, 1173, 1069. 

0031 Contact hydrogen reduction of 900mg of condensation products obtained in the example 1 of 
synthetic reference of an example of reference 27-(Nalpha-carbobenzoxy-gamma-t-butyl - L- 
glutamyl-N epsilon-t-butoxycarbonyl-L-RLJIRU) amino-4-methyl coumarin (1.67mmol) and 10% 
palladium carbon 200mg, three drops of acetic acids, and the 3.5kg/cm2 of the methanol 50ml mixture was 
carried out for 3 hours. Insoluble matter was filtered out after the reaction and the solvent was distilled off. 
The residue and the DMF2ml solution of N-methyl morpholine 187microl (l,7mmol) which were obtained were 
dropped at the DMF8ml solution of 540mg (1.6mmol) of Nalpha-carbobenzoxy-gamma-t-butyl-L-glutamic 
acid, 230mg (1.7mmol) of 1-hydroxy benzotriazol hydrates, and 326mg (1.7mmol) of l-ethyl-3-(3- 
dimethylaminopropyl) carbodiimide hydrochlorides under ice-cooling, and were agitated at the room 
temperature for 12 hours. After the reaction, saturation brine was added to reaction mixture and the ethyl- 
acetate extract was carried out. The ethyl acetate layer was dried with sequential washing and a sodium 
sulfate with 5% citric-acid water, saturation brine, 5% sodium-hydrogencarbonate water, and saturation 
brine. The solvent was distilled off and the silica gel column chromatography (expansion solvent; chloroform : 
ethanol = 48:1 (v/v) elution) refined residue. 914mg (75.5% of yield) of AMORUFASU of a mark compound 
was obtained. Physical properties are shown below. 

0032 Melting point: 79 to 83 degree C. 

0033 1 H-NMR (CDCI3) delta:9.16 (1H, s) and 7.73 (1H, s), 7.54-7.52 (1H, m) and 7.46 (1H, d, J= 8.5Hz), 
7.31-7.30 (5H, m) and 6.98 (1H, brs), 6.23 (1H, brs), 6.16 (1H, s), and 5.13 (2H, s), 4.72 (1H, brs) and 
4.57-4.52 (1H, m), 4.25-4.21 (1H, m) and 3.10 (2H, brs), 2.50-2.42 (2H, m), 2.39 (3H, s), 2.19-2.11 (1H, 
m), 2.03-1.99 (2H, m), 1.70-1.67 (1H, m), and 1.50-1.38 (22H, m). 

0034 IR(KBr) cm-l:3322, 2978, 1703, 1620, 1584, 1527, 1455, 1416, 1393, 1368, 1328, 1306, 1253, 1226, 
1159. 

0035 Contact hydrogen reduction of 450mg of condensation products obtained in the example 2 of 
synthetic reference of an example of reference 37-(Nalpha-carbobenzoxy-Nim-trityl-L-histidyl- 
gamma-t-butyl - L-glutamyl-N epsilon-t-butoxycarbonyl-L-RIJIRU) amino-4-methyl coumarin 

(0.623mmol) and 10% palladium carbon 160mg, three drops of acetic acids, and the 3.5kg/cm2 of the 
methanol 40ml mixture was carried out for 3.5 hours. Insoluble matter was filtered out after the reaction and 
the solvent was distilled off. The DMF2ml solution of the obtained residue was dropped at the DMF4ml solution 
of Nalpha-carbobenzoxy-Nim-trityl-L-histidine 397mg (0.75mmol), lOlmg (0.75mmol) of 1-hydroxy 
benzotriazol hydrates, and 143mg (0.75mmol) of l-ethyl-3-(3-dimethylaminopropyl) carbodiimide 
hydrochlorides under ice-cooling, and was agitated at the room temperature for 12 hours. After the reaction, 
saturation brine was added to reaction mixture and the ethyl-acetate extract was carried out. Sequential 
washing of the ethyl acetate layer was carried out with 5% citric-acid water, saturation brine, 5% sodium- 
hydrogencarbonate water, and saturation brine, and it dried with the sodium sulfate. The solvent was distilled 
off and the silica gel column chromatography (expansion solvent; chloroform : ethanol = 55:1 (v/v) elution) 
refined residue. 460mg (67.1% of yield) was obtained for AMORUFASU of a mark compound. Physical 
properties are shown below. 

0036 Melting point: 105 to 108 degree C. 

0037 1 H-NMR (CDCI3) delta:9.04 (1H, brd) and 8.84 (1H, s), 8.41 (1H, s), 7.86 (1H, s), and 7.62 (1H, d, 3= 
8.3Hz), 7.35-7.19 (16H, m) and 6.91-6.89 (6H, m), 6.58 (1H, s), 6.15 (1H, s), and 6.00 (1H, brs), 5.11 (1H, 
d, J= 12.4Hz) and 5.04 (1H, d, J= 12.4Hz), 4.71-4.59 (2H, m) 4.40 (1H, m), 4.29-4.26 (1H, m), 3.12-3.04 
(4H, m), 2.53-2.46 (2H, m), 2.28 (3H, s), 2.28-2.12 (3H, m), and 1.64-1.37 (23H, m). 

0038 IR(KBr) cm-l:3327, 1711, 1619, 1579, 1522, 1448, 1413, 1392, 1368, 1328, 1251, 1156, 751, 702. 
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0039 314mg of condensation products obtained in the example 2 of synthetic reference of an 
example 17-(Nalpha-carbobenzoxy-L-glutamyl-L-RIJIRU) amino-4-methyl coumarin hydrochloride 

(0.43mmol) and anisole 0.3ml and the mixture of 5ml of trifluoroacetic acid were agitated under ice-cooling 
for room temperature 1.5 hours for 15 minutes. The reaction mixture was condensed under reduced pressure 
after the reaction. The crystal which added diethylether to residue and deposited was ****(ed). The obtained 
crystal was dissolved in 0.5-N hydrochloric acid, and the column chromatography (expansion solvent; 40% 
acetonitrile elution) which made support MCI gel (the Mitsubishi Chemical make, CHP-20 (75-150micro)) 
refined. The obtained fraction was condensed under reduced pressure, and 0.5 morelM hydrochloric acid was 
added, it freeze-dried, and 220mg (84.0% of yield) of mark compounds was obtained. Physical properties are 
shown below. 

0040 Melting point: 152 to 156 degree C (decomposition). 

0041 Specific rotation: alpha25D=-44.36 degree (c= 0.523, MeOH). 

0042 1 H-NMR (CD30D) delta:7.85 (1H, s) and 7.65 (1H, d, J= 8Hz), 7.56 (1H, d, J= 8Hz) and 7.35-7.24 
(5H, m), 6.21 (1H, s) and 5.13 (1H, d, J= 12.4Hz), 5.08 (1H, d, J= 12.4Hz) and 4.55-4.51 (1H, m), 4.16- 
4.12 (1H, m) and 2.95-2.91 (2H, m), 2.43 (3H, s), 2.35-2.29 (2H, m), 2.11-1.98 (3H, m), 1.86-1.79 (1H, m), 
1.76-1.62 (2H, m), and 1.59-1.45 (2H, m). 

0043 IR(KBr) cm-l:3427, 3306, 3069, 2948, 1701, 1665, 1619, 1581, 1529, 1454, 1394, 1371, 1329, 1309, 
1266, 1233. 

0044 310mg of condensation products obtained in the example 3 of synthetic reference of an 
example 27-(Nalpha-carbobenzoxy-L-histidyl-L-glutamyl-L-RIJIRU) amino-4-methyl coumarin 
hydrochloride (0.28mmol) and anisole 0.32ml and the mixture of 6ml of trifluoroacetic acid were agitated 
under ice-cooling for room temperature 2 hours for 15 minutes. The reaction mixture was condensed under 
reduced pressure after the reaction. The crystal which added diethylether to residue and deposited was **** 
(ed). The obtained crystal was dissolved in 0.5-N hydrochloric acid, and the column chromatography 
(expansion solvent; 25% acetonitrile elution) which made support MCI gel (the Mitsubishi Chemical make, 
CHP-20 (75-150micro)) refined. The obtained fraction was condensed under reduced pressure, and 0.5 moreN 
hydrochloric acid was added, it freeze-dried, and 177mg (81.0% of yield) of mark compounds was obtained. 
Physical properties are shown below. 

0045 Melting point: 166 to 169 degree C (decomposition). 

0046 Specific rotation: alpha25D=-49.60 degree (c= 1.004, MeOH). 

0047 1 H-NMR (CD30D) delta:7.93 (1H, s), 7.65-7.58 (3H, m), 7.30-7.25 (5H, m) and 6.91 (1H, s), 6.21 
(1H, d, J= 1.2Hz) and 5.08 (1H, d, J= 12.4Hz), 5.04 (1H, d, J= 12.4Hz) and 4.52-4.48 (1H, m), 4.35-4.26 
(2H, m) and 3.15-3.01 (1H, m), 2.94-2.90 (2H, m), 2.43 (3H, s), 2.38-2.26 (2H, m), 2.14-2.02 (3H, m), 
1.89-1.81 (1H, m), and 1.74-1.46 (4H, m). 

0048 IR(KBr) cm-l:3401, 3285, 3089, 2958, 1700, 1659, 1619, 1577, 1558, 1530, 1454, 1440, 1394, 1371, 
1328, 1309, 1268, 1233. 

0049 The example of a trial, next this invention compound show specific and the thing the synthetic 
substrate of the fluorescence of high sensitivity of a proteolytic enzyme RIJIRU-JINJI pineapple. 

0050 Example 1 of a trial The measurement RIJIRU-JINJI pineapple of the activity of this invention compound 
to a RIJIRU-JINJI pineapple used what was prepared from the supernatant liquid of culture **** of 
Porphyromonas gingivalis 381 by the approach KOkamoto, KYamamoto, and et al.J.Biochem. 120,398- 
406 (1996) of Okamoto, Yamamoto and others. It added in the synthetic substrate solution of each 
predetermined concentration of 20mM sodium phosphate buffer containing 5mM cysteine adjusted to pH7.5 in 
the predetermined enzyme solution, and was made to react at 40 degrees C. The sodium acetate buffer 
solution which contained the iodoacetic acid of lOmM(s) with time adjusted the reaction to pH5, it stopped the 
reaction, and measured fluorescence intensity with a fluorescence wavelength of 460nm which excited the 7- 
amino-4-methyl coumarin which separated on the wavelength of 380nm using the spectrophotofluorometer. 
The reaction rate v was computed using the calibration curve created beforehand from the obtained 
fluorescence intensity. The SO/20 - SO plot was performed from each substrate concentration S 0 and v, and 
Km value was computed. 

0051 Km is substrate concentration from which the rate of the one half of maximum velocity V is obtained, 
and, thereby, computed V. 

0052 Kcat is a turnover number, the maximum number of the substrate molecule converted into unit time 
amount about one active site of an enzyme is shown, and Kcat is expressed with V/0. 0 shows enzyme 
concentration here. Moreover, Kcat/km is a rate constant relevant to the reaction of the enzyme of isolation, 
and the substrate of isolation, and the limit of the value is considered to be the generation initial velocity 
constant of an enzyme-substrate complex, and is also called the specificity constant. The velocity constant of 
each computed compound is shown in Table 1. 

0053 
Table 1 
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0054 The notation in Table 1 shows the following. Boc: A t-butoxycarbonyl group, a Val: valine, a Leu:leucine, 
a Lys:lysine, Glu:glutamic acid, a His:histidine, an MCA:7-amino-4-methyl coumarin, Z:carbobenzoxy group. 

0055 The compound 1 which is this invention composition substrate, and the compound 2 have the 10 to 100 
times larger reaction rate constant to the RIJIRU-JINJI pineapple compared with Boc-Val-Leu-Lys-MCA which 
is a well-known compound, therefore it is clearer than the above-mentioned table 1 specific and that the 
activity of a RIJIRU-JINJI pineapple can be measured by high sensitivity. 

0056 Moreover, the decomposition activity by other main trypsin Mr. cysteine proteases (ARUGUJINJIPAIN 
(Arg-gingipain)) which Porphyromonas gingivalis (P. gingivalis) of the synthetic substrate which is this 
invention compound measured according to the approach (The Journal of Biological Chemistry, 269, 21371- 
21378 (1994)) of Kadowaki, Yamamoto, etc. produces was not accepted. 

0057 Moreover, the zymolysis activity over the cathepsin B of a synthetic substrate and L which are this 
invention compound measured according to A.J.Barrett's and others approach (Biochemical Journal, 201, 189- 
198 (1982)) was weak, and it was suggested that the synthetic substrate which is this invention compound 
can measure the zymolysis activity over a RIJIRU-JINJI pineapple specifically. 

0058 

Effect of the Invention According to the synthetic substrate which is this invention compound, 
Porphyromonas gingivalis (P.gingivalis) which exists all over the inside of the oral cavity can produce, and the 
activity of the RIJIRU-JINJI pineapple which is the proteolytic enzyme which participates in gum disease can 
be measured by specific and high sensitivity. 
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